The processes used to develop Enterprise Architecture (EA) 
Introduction
An Enterprise Architecture (EA) describes the framework used to align an organization's Information Technology (IT) resources with its business operating plan [12] [16] . EA, however, goes far beyond just developing and implementing a strategic technologycentric business plan in an organization [1] [12] . The interactions of the human resources involved in the project, the stakeholders and their behavior, play a critical role in the success or failure of EA planning and development. These interactions manifest themselves in how [5] [11] [12] :
• People behave in groups • Communication takes place within the group • Business strategies and structure influence the groups • Organizational objectives serve each group • Groups can be managed to achieve organizational objectives The introduction of an EA affects the social structure of an organization and is significant in how stakeholders are motivated and committed to change [1] [12] . The significance of human behavior and how it influences or is influenced by technology (here defined as the collection of "tasks, technique, knowledge and tools" [12] ) is missing in current Enterprise Architecture Frameworks (EAF). The role of the Enterprise Information Architect (EIA) is to introduce enterprise technology into an organization and, until recently, the skill set needed to fulfill this role included a practical knowledge of technology and business practices [12] .
Technology can constrain and limit human action by implementing new procedures and subsequent monitoring of human action [1] . Thus, the behavior of project stakeholders, the human actors [1] [7] [12] [14] , who have the capacity to act, whether intentionally or unintentionally, at odds with the organizational structure needs to be taken into consideration [5] . Simply stated, human behavior can act within and for the organization or undercut its policies and procedures. However, current EAFs primarily focus on the relationship between technology and the enterprise value without taking into consideration factors which impact the organization (e.g., workforce morale, group size, stakeholder roles, environment, technology task, training of staff, etc.) [ 
There are a number of well known and documented IT failures including [4] [1] [15] . The failure of IT projects typically is not related to the technology itself. Answers given to survey questions stated that EA stakeholders believed EA projects failed because of [15] :
• Insufficient top-level management support • Limited commitment from stakeholders leading to adapt and align to the EA • Inadequate EA awareness among the stakeholders • Economic and political issues preventing EA development and implementation • Setting up an EA takes longer than expected In [5] [6], the authors conclude that 20-30% of all private sector IT projects fail and are abandoned, and an additional 30-60% end in partial failure. Further, public sector IT projects have an even worse success rate at only 16%. Among the most notable reasons cited for project failure were related to human behavioral factors [15] .
The motivation for this research is to focus on the behavioral aspects associated with enterprise transformation taking into account the risks to management and the uncertainties inherent and surrounding the design and implementation of technology-centric processes. This paper asserts that a better approach for EAFs is one which also takes into account the behavior of the stakeholders and the organization as a part of the EA development process. This model focuses on the impact of human behavior as an input to the EA as well as how human behavior is affected by the introduction of new or enhanced technology. We examine Giddens' Theory of Structuration and its application in the realm of technology [5] [12] as it relates to, and can be used for, EA. The theory describes the interactions and interrelationships between human actors (stakeholders) and structures (organizations) and provides the foundation of this paper. Specifically, this paper:
• Examines current EAFs for their approach to stakeholder behavior as an input to, and a reaction from, the development of an EA (Section 2).
• Describes the inclusion of a behavioral and organizational theory, the theory of structuration, as a lens by which the development of an EA can be used to understand the importance of stakeholder behavior (Section 3). The use of the Theory of Structuration as a foundation for examining and understanding stakeholder behavior as an input to, and reaction to, EA is necessary to develop models and approaches for their inclusion into EAFs to promote EA success. Finally, Section 4 provides a discussion, some concluding remarks and our future research directions.
Enterprise Architecture Frameworks and Human Behavior
An EAF describes a methodology for developing and implementing an EA. The methodologies typically propose an ontology and a paradigm to view and analyze the organization's current information architecture and operating environment. The purpose of the EAF is to focus an organization on how best to use and align technology with the organization's business plan [12] as a way to improve organization performance and efficiency [9] . In effect, the EAF methodology represents a tool for the EIA's use in advancing the organization's EA plan.
There have been many EAF models proposed over the past twenty plus years, including the Zachman Enterprise Architecture Framework (Z|FA) [17] [18] [19] , The Open Group Architecture Framework (TOGAF) [13] [17] and the Federal Enterprise Architecture Framework (FEAF) [3] [17] . Each of these distinct and unique approaches to an EAF consists of a set of procedures that provide the framework which defines and implements an EA. The strengths of the various frameworks used to develop an EA are that each EAF imposes a regimen of processes for the EA [12] . The weakness of current EAF processes is that they concentrate only on developing and implementing the EA plan but fail to consider the stakeholder's subjective view of the new technology and how human capacity for change might be affected by past and present experience and future expectations at any given moment, as detailed in Table 1 . This leads to a failure to capture contextual variations in stakeholder perceptions within and across departments/agencies within an organization, and an assumption of objectivity and structural uniformity of organizational work flows, procedures and information needs that may not quite be the correct representation of reality.
Another potential weakness of existing EAFs is that they try to represent complex processes and systems (that characterize an organization) through the use of objective rules and assumptions [12] . This is perhaps too constricting and discourages the use of more innovative and creative approaches to problem-solving. The processes reveal an inherent weakness in that each approach fails to address and take into account the human behavioral aspects within an organization when formulating an EA.
Though they each provide a mechanism of documentation for the EA, there are no provisions for putting in place the kinds of stakeholder relationships (communication) which we believe essential to handle human behavior and the subsequent organizational change. We feel that any such effort should be predicated upon an approach that recognizes human behavior, the impact of technology and the actions and relationships of those entities on and within the social structure of the organization. The mechanisms must provide for both vertical (up and down the organizational hierarchical structure) and horizontal (peer-to-peer) communication between stakeholders. The effect of such a feedback mechanism provides a means of maintaining a state of homeostasis offering a channel for stakeholders to exchange ideas, know-how and knowledge benefitting the organization.
Structuration Theory and Enterprise Architecture
As evident from the discussion in the previous section, we believe that any EA initiative needs to incorporate a dynamic, behavior driven view of an organization. A theoretical lens that is perhaps very appropriate would enable an EA to be aligned with such an objective is Giddens' Theory of Structuration [5] .
Structuration articulates a process-oriented theory that treats structure (institutions) as both a product of, and a constraint on, human action. Giddens attempts to bridge the gap between the deterministic, objective and static notions of structure, on one hand, and voluntary, subjective and dynamic views on the other, by positing two realms of social order and focusing attentions on the Like both Zachman and TOGAF, the social interrelationships and behavior of stakeholders are not considered in this framework. As in the other frameworks, FEAF does not take into consideration inherent variations in information that may result from behavior of the stakeholders both in the creation and within an implemented EA.
Table 1. Relationship of EAF Methodologies and Stakeholder Behavior
points of intersection between these two realms. Giddens termed these as the Institutional Realm and Realm of Human Action [7] . The former represents the existing framework of rules in an organization derived from a cumulative history of actions and interactions. Such a framework of rules is characterized by dimensions of signification, domination and legitimization. Signification schemes are modalities for communication within an organization and constitute organizational structures of signification. Structures of significance represent organization rules that define and inform interaction. Resources are modalities through which power (domination) is exercised in an organization and may be authoritative (extending over people) or allocative (extending over material/property). Norms are modalities that define appropriate behavior and constitute organizational structures of legitimization using which a "moral order within an organization is articulated and sustained through rituals, socialization practices and tradition" [7] . On the other hand, the Realm of Human Action refers to the social interaction of the humans under the aegis of the Institutions. The institutions' properties are encoded into the human actor's stock of knowledge through the modalities of interpretive schemes, resources and norms, and influence how people communicate, enact power and determine what behavior to sanction and reward. The crux of Giddens' theory, though, is that this relationship is not directional but recursive.
Organizational structural properties (Institutional Realm) are drawn on by humans in their on-going interactions (Human Action) even as such use in turn reinforces or modifies the institutionalized structures. Such a recursive relation is termed as the duality of structure.
Structuration theory does not merely provide a means to understand the nature of an organization but can be applied to gain insight on the impact of the use of technology [e.g. 14]. Orlikowski [14] proposed the Structurational Model of Technology (SMT) to provide a more complete model of understanding of how technology affects organizations. Her theory is based on the perceptions of the Duality of Technology and the Interpretive Flexibility of technology. The former posits that the socially created view and the objective view of technology is not exclusive but rather intertwined and are differentiated because of the temporal distance between the creation of technology and usage of the same. Interpretive Flexibility defines the degree to which users of a technology are engaged in its constitution (physically and/or socially) during its development. SMT has three components -the Human Agents, Technology and Institutional Properties of Organization. The model specifies an interactive relationship between these that is essentially recursive in that each of these components influences and is at the same time influenced by the others. Technology is proposed to be the product of human action in that it is created and exists through ongoing human action. Humans constitute technology by using it, while at same time making it an outcome of human actions such as design, development, appropriation and modification. However, once technology is implemented it facilitates and constrains human action through the provision of interpretive schemes, facilities and norms.
From the organizational perspective, institutional properties influence humans in their interaction with technology, through, by constituting: professional norms; rules of use -design standards and available resources (time, money and skills). There is, however, a consequence of the institutional interaction with technology. They are manifested by impacting the institutional properties of an organization through reinforcing or transforming structures of signification, domination and legitimization that characterize the institutional realm.
In summary, the theoretical premise of the Theory of Structuration [7] and SMT [14] is an acknowledgement that organizational structures, technology and human action are not distinct but are intertwined such that each is continually reinforced and transformed by the other. A logical conclusion can therefore be made that an initiative such as the formulation of enterprise architecture remains incomplete if it does not explicitly take into account human action. Structuration theory provides a framework, which if adopted could form a basis of a behavioral and inclusive approach towards formulating an EA. Specifically structuration provides a lens for the EIA to understand the dynamics of an organization and use that information to formulate an EA that is contextual to that particular organization and advocated by the human stakeholders.
The issue confronting the EIA is that of taking advantage of these circumstances recognizing that human beings are purposely able to provide reasons for their activities, including perhaps even lying about them. However, this behavior can be managed by promoting an environment that encourages stakeholder participation in the decision-making process. EIAs are faced with three behavioral issues: the introduction of technology into organizations, changes in stakeholder behavior resulting from technology and resistance to change with organizations seeking equilibrium at the same time. Successful implementation of new technology is the product of successfully navigating human behavior and the resultant influence on organizational change. In this context, the actions of EIAs leads to changes in the way people behave and in a business context, human behavior and organizational factors contribute more to the success or failure of an EA than technical factors. Simply stated, people are affected by IT change and are unlikely to be impressed and possibly sabotage change if the change is forced upon them without warning and input from them.
We envision an approach that highlights the impact of change on an organization relative to human behavior that can be utilized to enhance and extend the capabilities of well known architectural framework models used in an EA project. The approach fosters stakeholder ownership of the EA while building relationships through a coupling of EA and structuration.
Discussion, Concluding Remarks and Future Direction
Systems of coordinated and controlled activities result from work embedded in complex networks of technologycentric relations and boundary-spanning exchanges. Giddens, in his Theory of Structuration [7] , addresses how relationships between human agents and structures can be both beneficial and at odds with each other with individuals having the ability to act in ways other than those that support the existing organization or social structure. Orlikowski [14] identifies and highlights the impact of technology on human behavior and organizations further postulating Giddens' theory and providing more insight into the human behavioral aspects of introducing new technology in the organization.
Many factors contribute to EA failures. Among them are:
• Poor communication • Lack of leadership
• Lack of top-management support and sponsorship • Underestimating the importance of change and change management • Lack of technical and business knowledge • Poor project management These counter-productive factors can be minimized and mitigated by providing an environment where stakeholders become active participants and are receptive to change. An environment that fosters collaboration and information-sharing where stakeholders communicate whenever and however they need to in order to solve problems and exchange knowhow and knowledge. The possibility and prospect becomes realizable if an enhanced working environment where participation in the design and implementation of new EA technology is welcomed and not perceived as a threat to stakeholder well-being. The benefits from such an environment can only improve workforce morale and productivity. In our increasingly digitally encoded environment, EIAs hold he potential to become major players who can assist enterprises achieve their respective goals and objectives.
In conclusion, the Theory of Structuration provides a means of understanding human behavior and its relationship to organizational change [7] . SMT, on the other hand, addresses the effects of technology on human behavior [14] . Taken together, they conceptualize the unique opportunities for an EIA to implement an EA. This paper begins an exploration of the possibilities extant and the potential contribution marrying Theory of Structuration with SMT in an EA can make towards improving the EAF process. We consider communication a key motivational element facilitating behavioral modification and offering it as a means to augment existing EAFs by recognizing the importance of stakeholder/human behavior in the EA process. Future work includes expanding on and defining a communications process that improves existing EAF methodologies and the potential implication it offers for removing many of the behavioral obstacles which inhibit EA deployment.
